Lentil (Lens culinaris ssp. Culinaris Medikus), is grown widely in cool-season under rainfed conditions. Globally, it occupies 3.74 mha area with an annual production of 3.40 mt and average yield of 915 kg/ha (Erskine et al. 2011; Kumar et al. 2012) . Lentils are mainly produced in South Asia and China, Northern Great Plains in North America, West Asia and North Africa, Sub-Saharan Africa and Australia. India being the largest producer, in 2014-15, whereas the area under lentil was 1.48 mha with 1.01 mt of production (Anonymous 2016) . Indian common diet is considered incomplete without the inclusion of pulses in any form because it is an important source of protein. India produces inadequate amount of pulses and therefore, the natural source of protein is affected leading to malnutrition in some parts of the country. Protein rich foods are required for maintaining the normal metabolic function of the body and the use of lentil can be one of the ways for improving the protein malnutrition among poor. There is a great need to develop the lentil cultivars with high yield higher concentration of protein.
Although several studies on assessing protein contents in lentil have been conducted reporting a wide range in protein contents (Hamdi et al. 1991; Tyagi and Sharma 1995; Hedley et al. 2001; Wang et al. 2009; Burstin et al. 2011) . Non significant differences for protein concentration in green and red lentils have been also been reported (Boyle et al. 2010 ). However most of these studies have been conducted among accessions belonging to cultivated species and screening of accessions of wild species has remained limited for protein content. Therefore, the present investigation has been focused on determination of protein content and genetic relationship among the diverse genotypes of lentil. First order statistical analyses including mean, range and coefficient variation (CV) in per cent were calculated using Excel software. The significant differences between the means of protein contents among the accessions were tested using t-test following two-sample assuming unequal variances method at the significance level of p = 0.05. Cluster analysis was performed using Euclidean distances based on the protein to compute the similarity between the genotypes and dendogram was constructed using unweighted pair group method with arithmetic average (UPGMA) in the NTSYS pc-2.11x software (Rolf 1998).
The protein content estimated among 72 accessions of lentil (Table 1 ) ranged from 10.5 % to 23.7 % with an average of 18.7% in varieties/breeding lines; 14.5 to 27.1 % with an average of 22.4% in Mediterranean landraces and 18.1 to 32.7 % with an average of 22.6% in wild species indicating that a large amount of genetic variability is available for this trait. The range of protein content was comparatively higher as compared to values reported earlier by Tyagi and Sharma (1995) in 32 lentil genotypes and in 3663 germplasm accessions analysed by Hamdi et al. (1991) . The mean, standard deviation, standard error of mean and coefficient of variation for protein content in Indian varieties/breeding lines, Mediterranean landraces and accessions of wild species is presented in Table 2 and the average of three groups is depicted in Fig. 1 . The average protein content of Mediterranean landraces did not differ significantly from wild species (Table 3 ; p = 0.88). However, highly significant differences were observed between the means of Mediterranean landraces and varieties/breeding lines (p = 0.004) and between the means of wild species and varieties/breeding lines (p= 0.0001) ( Table 3 ). The coefficient of variation (16.9 %) and standard deviation (3.1) in varieties/breeding lines was lower as compared to Mediterranean landraces (18.1 % and 4.0, respectively) and wild species (17.8 % and 4.0, (Tullu et al. 2006 ).
The Jaccard's similarity coefficient based on protein content facilitated the clustering of 72 genotypes into two main groups. Cluster I possessed a solitary accession of wild species (ILWL 47) while remaining accessions were grouped in cluster II. Cluster II was subdivided into sub clusters, IIa and IIb. The sub-cluster IIa consisted of 48 accessions comprising of 29 accessions of varieties/breeding lines, 16 belonged to wild species and 3 landraces were of Mediterranean origin. The sub-cluster IIb contained 12 Mediterranean landraces, 9 accessions of wild species and 3 cultivars. Thus >90% accessions of Indian varieties/breeding lines and 80 % of Mediterranean landraces were grouped separately subclusters IIa and IIb, while wild species were distributed over these two sub-clusters. These results indicated that genetic makeup of Indian varieties/breeding lines for protein content is significantly different from Mediterranean landraces, some of which showed significantly higher amount of protein content in their seeds.
Significant genetic variability for protein content was recorded in the studied materials indicating enough scope to develop cultivars dense with high concentration of proteins. So far a limited focus has been made to improve the lentil cultivars with higher amount of protein content. As protein content is inherited quantitatively in lentil, therefore, concerted and systematic efforts should be made to improve cultivars with high protein content in lentils, which is expected to alleviate protein malnutrition through the protein rich diet.
